Angelman Syndrome is a neurodevelopmental disorder caused by a mutation of UBE3A gene in the maternal 15q11-13 chromosome. Patients are characterized by intellectual disability, speech impairment, motor dysfunction, epilepsy and an unusual happy demeanor. UBE3Ap+/m-mice have been used to investigate the pathophysiology of this syndrome. These mice have motor deficits and learning impairments as well as abnormal EEG activity.
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The objective of this study is to associate early-life behaviours with neuroanatomical differences in UBE3Ap+/m-mice. Testing included measures of growth and development, ultrasonic vocalizations (USVs) to maternal separation, open field, and tests of social behaviour and grooming in the fourth week of life. Brains were perfused and fixed at postnatal day (P) 28, and then imaged using a 7.0 Tesla MRI scanner.
Results show genotype and sex differences in behavioural outcomes. There were no effects of genotype on righting reflex or weight, but there was a delay in eye opening in both male and female UBE3Ap+/m-mice. At P7, there was an increase in USV call duration in UBE3Ap+/m-males and differences in call profiles in both sexes. At P17, UBE3Ap+/m-males had decreased activity. Social and grooming behaviours were not different than wild type mice. Imaging differences in UBE3Ap+/m-males showed increases in brain volume in areas including the bed nucleus, superior and inferior colliculi, hypothalamus, medial septum, nucleus accumbens, and midbrain. In the entorhinal cortex, frontal and parietal-temporal lobes, corpus collosum volumes were decreased. These imaging results in males show a pattern of decreased volumes in higher cortical regions and increases in other regions, suggesting a shift in structural brain development. Imaging for the females is currently underway.
Altogether, combined results of behavioural analysis and imaging will shed light on biological mechanisms that may contribute to early life brain dysfunction and to neurodevelopmental disorders. To characterize the metrics of saccadic eye movements, researchers have relied primarily on amplitude, duration and peak velocity (the "main sequence"). Although previous studies have found that children with FASD make saccades that are quantifiably different from age-matched controls, an in-depth analysis of the metrics of saccades in children with FASD has not been conducted. Participants for this dataset were aged 5-18 years either with FASD (n = 70), or typically developing controls (n = 112). Participants performed a prosaccade task, in which they made visually-guided saccades to peripheral targets in the right and left hemifields. Metric parameters (accuracy, duration, velocity, amplitude, slope of the velocity curves) were analyzed for sex and group differences. In the control group the initial saccade of female participants had a greater amplitude and velocity than males. In contrast, this difference was not present in the FASD group, and the performance of females in the FASD group was selectively reduced compared to females in the control group. The accuracy was significantly poorer in the FASD group compared to controls, which introduced significantly greater variability in the data for the FASD group. Therefore, we conducted analyses including only those trials in which the saccade successfully reached the target. In this restricted data set, the FASD group had significantly lower velocity and duration, but not amplitude, compared with controls. Additionally, the slope of the velocity profile was selectively decreased during the deceleration phase but not the acceleration phase in the FASD group, which led to a significantly different skew index. These data suggest that children with FASD exhibit deficits in eye movement control and sensorymotor integration that implicate impairment in cerebellar and/or
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